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Environmental history of an urban wetland: from
degraded colonial resource to nature
conservation area
Greg Simpson and David Newsome
This paper provides an account of the environmental history of a landlocked coastal wetland and the surrounding
nature space (Lake Claremont) located within a large Australian city (Perth, Western Australia). We document the
processes and behaviour that led to significant negative change over time and report on recent work to restore the
lake and its surrounding ecosystem. The reported community-initiated actions reflect changing human values and
add to the accumulating evidence that the increasing trend of restoring greenspace to native ecosystems (nature
space) brings about social and conservation benefits within the urban fabric. Moreover, this narrative also indicates
that significant progress can be made in recovering and expanding ecological components and natural values within
a relatively short period. Implications for city planners and land managers are self-evident with regard to what can
be achieved and the values that communities now place on naturally functioning urban wetlands. Furthermore, the
presence of wetlands such as Lake Claremont in the urban fabric is seen to enhance the liveability of the surround-
ing city by offering a convenient way for residents and tourists to connect with nature and the outdoors and realise
the health benefits that the lake can provide. This case study adds to the body of work that identifies and describes
the growing importance of urban wetlands in urban landscapes and provides a clear example of what can be
achieved at the local community level and with local government support.
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Introduction
Urban wetlands have not always been valued; many have
a history of degradation and today many still face prob-
lems of ecological damage and loss (Zedler and Leach
1998; Standish et al. 2013; Hettiarachchi et al. 2015).
Globally wetlands are under threat due to altered hy-
drology, destruction of vegetation, fragmentation,
dumping of waste, being drained and/or filled for ‘devel-
opment’, receiving contaminated stormwater, exploita-
tion and local extinction of fauna, invasion by feral
animals and plants, excessive nutrient loading, pressure
for recreation infrastructure and vandalism (Millennium
Ecosystems Assessment 2005; van Asselen et al. 2013;
Davidson 2014). However, this situation has changed
rapidly in the past two decades and now many residents
of urban areas have a strong interest in conserving the
biodiversity of remnant nature spaces and wetlands near
their homes (e.g. Rosenzweig 2003; Dearborn and Kark
2010). Environmentalists, urban planners, medical pro-
fessionals and land managers have also developed an in-
creased awareness about the importance of the
ecological, economic and social services provided by ur-
ban wetlands, especially those that are functioning eco-
systems (Rosenzweig 2003; Skurray et al. 2012;
Standish et al. 2013; Jones and Newsome 2015).
Urbanisation of Lake Claremont in Southwestern
Western Australia (SWA) commenced in June 1829,
when Britain established its Swan River Colony (Bolton
and Gregory 1999; James 2007). Lake Claremont is eco-
logically significant because in less than 200 years of
European style urban development at least 80% of the
landlocked wetlands on the Swan Coastal Plain have
been destroyed (Fairbridge 1950; Department of
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Environmental Protection 2004). The attitude change of
recent years is gaining momentum at both the local and
global level and wetlands such as Lake Claremont are
now seen as important nature spaces, recreational re-
sources and tourism destinations in a growing number
of cities (McInnes 2014; Shi et al. 2015). Such wetlands
are now valued for the amenity and the ecological func-
tion they provide, factors which are considered impor-
tant in regard to city liveability (Jia et al. 2011; Jones
and Newsome 2015). In relation to the objectives of this
paper, pertinent examples are the guided walks and pre-
sentations hosted by the community-based Friends of
Lake Claremont Incorporated (FOLC) to inform local
residents and visitors about the decline and recovery of
the lake in both an environmental and a social context
(http://friendsoflakeclaremont.org/). Accordingly, the
environmental history presented here describes actions
initiated by the community and government that reflect
altered human values as well as providing further evi-
dence that the increasing trend of restoring greenspace
to native ecosystems (nature space) brings about social
and conservation benefits within the urban fabric.
The purpose of this paper therefore is to provide an
account of the environmental history of a landlocked
coastal wetland (Lake Claremont) located within the ur-
ban fabric of a large Australian city (Perth, Western
Australia). We document changing perspectives and re-
cent community involvement in restoring this degraded
urban ecosystem and highlight the contemporary impor-
tance of this urban wetland at the local community level
and for the liveability profile of the wider city of Perth.
Environmental sense of place
Geomorphology of Lake Claremont region
The aeolian dunes of the Quindalup, Spearwood and
Bassendean systems dominate the surface geology of
the modern Swan Coastal Plain. Deposited as sea levels
rose and fell in response to glacial and interglacial
cycles, three dune systems extend inland from the coast
for 30 km to the Perth foothills and Darling Scarp
(McPherson and Jones 2005; Laliberte et al. 2012).
The Bassendean Dune system, which lies furthest from
the coast, has been dated at around 2 Ma (Laliberte
et al. 2012; Wyroll et al. 2014). Laliberte et al. (2012)
suggest that deposition of the Spearwood Dunes could
have begun 500 thousand years ago (ka), but several
locations within a 5 km radius of Lake Claremont have
been dated to approximately 300–400 ka for the oldest
limestone beds and approximately 110 ka for the youn-
ger sediments (Brooke et al. 2014).
At the Last Glacial Maximum (LGM) around 29 ka,
the Spearwood Dunes extended west from the
Bassendean Dunes to a coast located approximately
50 km west of the present Lake Claremont and 48 km
west of the current shoreline (Brooke et al. 2014). As
the planet warmed and sea levels rose, the coastline
was progressively flooded with sand and carbonate
material from shallow marine waters deposited on the
retrograde shoreline forming the Quindalup Dune
system from 6 to 7 ka (Laliberte et al. 2012; Wyroll et al.
2014). Groundwater trapped in the interdunal swales
between the newly formed Quindalup Dunes and the
older Spearwood Dune system created a chain of wet-
lands that extend along the western edge of the Swan
Coastal Plain parallel to the coastline [Bunny and
Ruiz-Avila 1995; Government of Western Australia
(GWA) 2000a]. Lake Claremont is part of this chain
of shallow wetlands along the intersection of the calcar-
eous Quindalup and Spearwood aeolian dune systems
[Bunny and Ruiz-Avila 1995; GWA 2000a; Western
Australian Planning Commission (WAPC) 2013]. The
current Swan Coastal Plain dunal systems exhibit a
relatively low relief with the highest point only being
90 m above sea level (How and Dell 1994).
Lake Claremont is located approximately 8 km west–
southwest of Perth’s Central Business District, 1.5 km
north of the Swan River and 2 km east of the coast
(Figure 1). Being the surface expression of the fresh
superficial aquifer, this ephemeral lake is subject to sea-
sonal wetting and drying, which is a characteristic of
natural Swan Coastal Plain wetlands under the influ-
ence of the region’s Mediterranean climate of warm,
dry summers and cooler, wetter winters (Cowling et al.
1996; Lantzke and Lantzke 1998; Simpson 2011). While
the southwest Western Australia has traditionally been
classified as a Mediterranean climatic region, since the
early 1970s there has been a significant change in both
the amount and timing of rainfall received by the region
(Murphy and Timbal 2008; Horwitz et al. 2009;
Brouwers et al. 2015). Malkovic (2016) suggests that
observed and projected (Hennessy et al. 2007; Davies
2010) declines in winter–spring rainfall and more fre-
quent extreme summer rainfall events flags a change
from a Mediterranean climate, however recent model-
ling has determined that long-term trends in summer
rainfall pattern and intensity are not clear (Australian
Government 2015; Hope et al. 2015; Andrys et al. 2016).
Surface water characteristics
The Australian and New Zealand Environment and
Conservation Council’s (ANZECC) Guidelines for
Fresh and Marine Waters (2000) recommend region
specific environmental ‘trigger values’, which includes
the wetlands of south-west Australia. These trigger
values are not specified limits or levels that must or
should be met (ANZECC 2000; Simpson 2013). Water
quality values beyond or outside the trigger values pro-
vide an indication of when a wetland may be stressed or
undergoing a state of change and further investigation
may be warranted. Two studies by the Town of
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Claremont (TOC) report that between 2004 and 2014
key measures of ‘the water quality of Lake Claremont
has [have], at worst, remained constant … at levels that
are comparable to the ANZECC trigger values’
(Simpson 2013 2014). Both reports provide evidence
that nutrient levels in the lake have decreased since reg-
ular monitoring of the waterbody commenced in 2004.
Numeric values for the quality of the surface water of
Lake Claremont are indicated in Table I. The ANZECC
guidelines suggest that from an environmental perspec-
tive a salinity above 1000 mg/litre is considered brack-
ish, which is much less than the 5200 mg/litre present
in the surface waters of Lake Claremont. While based
on observed abiotic and biotic wetland processes, this
ANZECC guideline is primarily an anthropogenic con-
struct for water quality, with large mammals able to sur-
vive on salinities of 4000–6000 mg/litre and numerous
species of waterbirds in southwest Australia choosing
to occupy wetlands with salinities as high as
10 000 mg/litre (ANZECC 2000; Halse et al. 2003).
Native flora
Until recently, there has been a lack of good high-
resolution data to support assessments of palaeo-
vegetation and palaeo-climate studies in southwest
Western Australia (Gouramanis et al. 2013). Byrne
et al. (2011) report that the aridity and low nutrient
adapted sclerophyllous vegetation that comprises the
remnant Banksia and Eucalypt woodlands of Lake
Claremont have been present in SWA for about 35 mil-
lion years (Ma). A fossilised Banksia cone similar to ex-
tant species in SWA has been dated to approximately
40 Ma and early Banksia fossils from Eastern
Australia are known from 60 to 56 Ma (McNamara
and Scott 1983; Carpenter et al. 1994). The limestone
beds dated by Brooke et al. (2014) contained fossilised
rhizoliths, providing evidence that dune forests
persisted on the Spearwood Dune system in the vicinity
of Lake Claremont from approximately 415 to 110 ka
across several episodes of marine inundation. This find-
ing is consistent with the genetic and palaeo-
distribution modelling by Nevill et al. (2014) who report
that the Swan Costal Plain’s endemic and iconic Tuart
trees (Eucalyptus gomphocephala) ‘persisted at multiple
locations across a widespread distribution during the
climatic extremes of the LGM’. Interestingly, the in situ
persistence of populations isolated by sea-level rise and
fall over the Holocene (11.5 ka to present) has led to
Figure 1 Location of the Lake Claremont coastal wetland with respect to Perth,
Western Australia and regionally significant water bodies
Table I Values of water quality parameters for surface wa-
ter of Lake Claremont (means  standard error) for the
period 2003–14 as reported in Simpson (2013) and
Simpson (2014) and trigger values for wetlands of SWA
given in Tables 3.3.6 and 3.3.7 of the ANZECC Guidelines







General water quality parameters
Conductivity (μS/cm) 8 000  2 000 300–1500a
pH 8.45  0.10 7.0–8.5
Turbidity (NTU) 33.0  16.5 2–200
Nutrients
Total nitrogen (μg/litre) 3 258  722 1 500
Nitrogen as NOx (μg/litre) 342  178 100
Nitrogen as NH3/NH4
+ (μg/litre) 100  56 40
Total phosphorus (μg/litre) 236  27 60
Filterable reactive phosphate (μg/litre) 90  18 30
Algal bloom
Chlorophyll a (μg/litre) 5.8  1.8 30
Phaeophytin a (μg/litre) 2.4  0.7 NA
aConductivity of salt lakes and ephemeral wetlands may be higher
(>3000 μS/cm) due to evaporative deposition of dissolved salts over
dry summer period (ANZECC 2000).
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the development of distinct haplotypes (genetic diver-
sity). Other genera likely to be present at Lake
Claremont following the deposition of the Spearwood
dunes 110–400 ka come from an investigation of pollen
deposits in a wetland isolated on one of the offshore
sedimentary islands (Gouramanis et al. 2012). The study
found that prior to the most recent post-glacial sea-level
rise, when the island was a mainland coastal barrier
ridge, the vegetation was very similar to the extant
indigenous vegetation growing at Lake Claremont.
The earliest part of the pollen record (6–8 ka) shows
that the vegetation consisted of a riparian Melaleuca
shrubland around a freshwater wetland with Eucalyptus,
Casuarina and some Callitris woodland growing on the
surrounding dunes (Gouramanis et al. 2012; Head
et al. 2016). Tuarts (Eucalyptus gomphocephala) were
the dominant trees of the Eucalypt over-storey.
Large tracts of this Banksia and Eucalypt woodland
remained largely intact around Lake Claremont as
recently as the 1930s (Beard 1989; Bolton and Gregory
1999). While primarily constituted by mid to over-storey
shrubs and trees, indigenous Banksia and Eucalypt
woodland persists on the western side of the lake and is
dominated by old growth Tuart (E. gomphocephala)
trees (Figure 2). As we report below, twentieth century
land management practices have severely degraded and
modified the native vegetation surrounding the lake.
Native and feral fauna
The environs of Lake Claremont provided habitat for
an extensive range of fauna prior to 1829. Before
European colonisation, the area around the lake would
have supported hundreds of aquatic and terrestrial in-
vertebrate species and a similar number of vertebrate
species (Crowns et al. 1992; Tassone and Majer 1997;
How and Dell 2000). How and Dell (2000) report that
prior to urbanisation the Swan Coastal Plain in the vi-
cinity of Lake Claremont would have supported at least
11 amphibian species, 60 reptile species, 33 mammal
species and over 200 bird species. The mammals would
have included iconic Western Australian species such as
Western Grey Kangaroo (Macropus fuliginosus),
Southern Brown Bandicoot (Isoodon obesulus), Honey
Possum (Tarsipes rostratus), Western Pygmy Possum
(Cercartetus concinnus), Common Brushtail Possum
(Trichosurus vulpecula), Black-gloved Wallaby
(Macropus Irma) and Quokka (Setonix brachyurus).
The only fauna group that European colonisation ap-
pears not to have significantly impacted are the eight
species of bats native to the Perth Region (McKenzie
et al. 2007; Bullen and McKenzie 2011; Schuster 2012).
There are currently 96 bird species, more than 60
aquatic macroinvertebrate taxa, several amphibian and
reptile species and three types of micro-bats found in
the environs of Lake Claremont [Head et al. 2016; Town
of Claremont (TOC) nd]. Occasionally Brushtail
Possums are sighted near the lake, however hunting
(Reece 2010) and other pressures, such as the fragmen-
tation and loss of habitat described by How and Dell
(2000), have resulted in all other native mammals
becoming locally extinct. In recent times domestic dogs
(Canis canis), feral cats (Felis catus or Felis silvestris
catus) and red foxes (Vulpes vulpes) are reported forag-
ing and hunting native fauna at the lake (Head et al.
2016). In other instances, uncontrolled off-leash dogs
that are accompanying their owners disturb the wildlife.
Occupation by first Australians
The first nation Noongar people have resided in the
southwest of Australia (SWA) for approximately
48 000 years (Fifield et al. 2001; Turney et al. 2001). This
long period of occupation connects the Noongar to
their boodjar (country they occupy) in both a resource
and a spiritual sense (Tindale and Jones 1974; Collard
and Harben 2010). Although widely travelled, intercon-
nected, and often related by marriage, the Noongar na-
tion is a collective of 14 dialect groups (Tindale and
Jones 1974). At the time of colonisation, the Perth re-
gion was home to several hundred Whadjuk Noongar
from the Mooro tribe who lived north of the Swan
River and the Beelier tribe who lived south of the river
(R.M. Lyon 1833 cited in O’Neill 2001; O’Connor et al.
1989; Collard and Harben 2010; Hallam 2015.).
Prior to the establishment of the Swan River Colony,
wetlands such as Lake Claremont were important
campsites and sources of food for the Mooro tribe
(O’Connor et al. 1989; City of Joondalup 2011; Hallam
2015). Before colonisation, the shallow swampy ground
of the ‘lake’ occupied a much larger area; a closed can-
opy of Swamp Paperbarks (Melaleuca rhaphiophylla)
covered the wetland; and there were small permanent
pools of fresh water in the southeastern corner and
halfway along the western side of the lake (Evans and
Figure 2 One of the iconic old growth Tuart (Eucalyptus
gomphocephala) trees in the remnant Banksia and
Eucalyptus woodland at Lake Claremont
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Sherlock 1950). Several authors report a mix of differ-
ent Noongar groups camped at Lake Claremont until
the late 1940s or early 1950s (e.g. O’Connor et al.
1989; Haynes et al. 1998; Bolton and Gregory 1999).
There is however strong evidence that Noongar occupa-
tion at the lake ended in the late 1930s when a camp on
private land relocated to an area of Crown Land north-
west of Lake Claremont (Bolton and Gregory 1999;
Malcolm 2006). Today Lake Claremont and its sur-
rounds is an Aboriginal site (3762) under the Aboriginal
Heritage Act 1972 (WA) and several cultural heritage
surveys document the Noongar people’s continuing
connection to the lake (Department of Aboriginal
Affairs 2014).
Post-colonisation environmental history
Colonisation and the development of European
agricultural practices
The first documented European contact with Lake
Claremont occurred on 5 January 1697 when a Dutch
landing party of 86 men from the Willem de Vlamingh’s
expedition were led ashore by Captain Gerrit Collaert
at a point on the coast to the west of the lake (Playford
and Blansjaar 1998). As many tourists still do today, the
party made their way to the high point in the landscape
to the east of Lake Claremont to look out over the site
over the (future) capital city of Perth before returning
to the coast along the northern shore of the Swan River.
British expeditions followed the Dutch in exploring
beyond the coast and in June 1829 the Swan River Col-
onists of British origin established the port of Freman-
tle at the mouth of the Swan River and the colony’s
capital city of Perth close to good quality freshwater
springs approximately 20 km further up river (Bolton
and Gregory 1999; James 2007). From their arrival,
the colonists were attracted to land along the Swan
and Canning Rivers and around wetlands like Lake
Claremont (Barrow 1830; Giblett 1996; James 2007).
The colonists found the shallow, densely vegetated
and seasonally dry wetlands very different to the lakes
of their homeland (Giblett and Webb 1996), but accord-
ing to Fox et al. (2000) the area generally mirrored their
pastoral ideal of Britain. The colonists saw the eco-
nomic potential of the fertile wetland soils, the broad
Swan and Canning Rivers and the open grassland pas-
tures with tall trees prized for the sawn timber they pro-
vided both for the new colony and for export (Giblett
1996; Fox et al. 2000). Wood from the native Sheoak
(Allocasuarina spp.) had an appearance similar to the
English oak that the colonists knew from home and
the colonists referred to Western Australia’s iconic
Jarrah (Eucalyptus marginata) as Swamp Mahogany as
it produced wood of a colour and grain similar to the fa-
miliar mahogany timbers sourced from Britain’s tropi-
cal colonies (Ryan 2015). The colonists formalised the
foundation of Perth in August 1829 by cutting down a
Sheoak (James 2007; Ryan 2015). This act was a por-
tent of the extensive land clearing for agriculture and
urban development that continues on the spreading
fringe the Perth metropolitan area today (Byrne et al.
2014).
Many authors suggest that European farming oc-
curred at Lake Claremont from the early 1830s (Evans
and Sherlock 1950; Haynes et al. 1998). While Bolton
and Gregory (1999) restate that view, they also ac-
knowledge there is a lack of firm evidence for such ac-
tivity. There is evidence that the colony’s valued
breeding cattle and sheep grazed on the grasslands
and edible shrubs of the coastal heath land north of
the Claremont area (Barrow 1830; Reece 2010). The
first verifiable application of intensive European agri-
cultural practices at Lake Claremont occurred from
1851. British Army Pensioner Guards (the Pensioners)
who had escorted the first convict labourers to Western
Australia in June 1850 were granted holdings of 2–4
hectares at the wetland on the condition they cleared
and farmed the land (Evans and Sherlock 1950; Bolton
and Gregory 1999; TOC 2013). While impoverished by
European standards, during the local Mediterranean
winter the sands of the Swan Coastal Plain’s Spearwood
dunes produced sustaining yields of fruit and vegetables
introduced by the colonists (Barrow 1830; Reece 2010).
The Pensioners found that when the lake dried in
spring, the moist rich soil of the lakebed was ideal for
market gardening through the dry summer and autumn
period (Bolton and Gregory 1999). Forage crops were
raised on the bed of the lake and its surrounds, which
enabled the establishment of dairies to supply milk to
the greater Perth area from the 1870s (Bolton and
Gregory 1999; TOC 2013). Despite the difficulties of
early farming at the lake, several Pensioners were able
to convert their land grants to freehold title (Bolton
and Gregory 1999). Agricultural production continued
at the lake until the middle of the twentieth century
and some families continued to farm around Lake
Claremont for that entire time (Bolton and Gregory
1999).
While the colonists rarely used local plants to supple-
ment their diet, they readily consumed large amounts of
the local fauna so that they could conserve and breed
the livestock they had brought with them (Reece
2010). There are numerous reports of colonists eating
kangaroos, wallabies, swans, black and white cockatoos,
terrestrial and water birds, and even western swamp tor-
toises that would have inhabited the environs of Lake
Claremont prior to British colonisation (How and Dell
2000; Reece 2010). The level of hunting was so high
that local wildlife stocks had become scarce within three
decades of European colonisation (Reece 2010; Collard
and Harben 2010). Kangaroos became so scarce around
Perth that some colonists gave guns to Noongar men so
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they could commercially hunt kangaroos from further
inland because of diminished numbers near the colony
(Reece 2010). Such reductions in native mammal popu-
lations due to European colonisation and urbanisation
occurred some years before predation by introduced
foxes and feral cats became a factor in reducing wildlife
populations (McKenzie et al. 2007).
Urbanisation of the Lake Claremont environs
Situated halfway between Fremantle and Perth, the
urbanising township of Claremont was the first suburb
of the capital city Perth (Bolton and Gregory 1999).
Major drivers of urbanisation in Claremont were the es-
tablishment of the Pensioner Guard settlement and
convict depot, paving of the road between Perth and
Fremantle in 1863, completion of the Swan River
Colony’s first railway in 1881 and election of the
Claremont Roads Board as the first local government
authority in 1893 (Bolton and Gregory 1999; Heritage
Council of Western Australia 2002). Paving of the road,
opening of the railway station and proximity to the river
combined to shift early development focus away from
Lake Claremont and on to the area between the lake
and the river (Bolton and Gregory 1999). This southern
location of the growing township helped preserve the
native woodland north and west of the lake well into
the twentieth century. Noted historian and former
Australian Governor General Sir Paul Hasluck wrote
about riding his horse near Lake Claremont in the 1930s
and how the area was ‘teeming with wildlife’ and that a ‘re-
markable feature of this unspoiled bush country was the
abundance of Geraldton wax plants [Chamaelaucium
uncinatum] growing wild’ (cited in Bolton and Gregory
1999, 193). Such observations are likely to reflect a de-
gree of ignorance about changes to local ecological condi-
tions, but may also provide an anecdotal report of wildlife
recovery from previous disturbances.
From their arrival, the colonists commenced clearing
shrub-dominated native vegetation and large trees
across the greater Perth area to build houses and infra-
structure, plant crops and raise livestock and to export
timber for income (Barrow 1830; Rundle 1996). This
combination of land clearing and increased runoff from
an increasing spatial area of hard urban surfaces caused
the groundwater to rise (Lund and Martin 1996; Bolton
and Gregory 1999). In addition to the rising watertable,
unusually high rainfall in the early part of the twentieth
century exacerbated flooding (Evans and Sherlock
1950; Holper 2011). The bed of Lake Claremont was
permanently flooded from 1918 to 1920 with the water
body eventually covering twice the area of the original
wetland (Serventy 1948; Evans and Sherlock 1950).
This flooding destroyed market gardens and orchards
planted around the lake. This period of flooding ended
the use of the lake and it surrounds as a site of agricul-
tural production (Evans and Sherlock 1950; Bolton and
Gregory 1999). Permanent inundation also killed the
Swamp Paperbark woodland and removed the protec-
tive canopy cover that shaded most of the lake (Evans
and Sherlock 1950; Bolton and Gregory 1999; Bekle
2013). Dead trunks of some of these Swamp
Paperbarks still stand in the southern end of the lake
(Figure 3).
Balancing mosquitoes, fish and birds
Permanent flooding of the lake because of this altered
groundwater regime coincided with, or may even have
precipitated, several environmental management issues
across the Perth metropolitan area. These issues, which
had a major impact on the management of Lake
Claremont in the second half of last century, revolve
around the interplay of mosquitoes, fish, birds and the
implementation of misinformed public policy driven by
community pressure. Concurrent with the flooding of
the lake, a major environmental driver of these issues
was eutrophication. Waterways and wetlands could
not process nutrient leaching and runoff from agricul-
tural activities, the filling of swampy ground with pu-
trescible waste and the stockpiling of dried human
excrement (euphemistically called ‘night soil’) that
were all occurring at numerous locations across the
urbanising area of Perth (Bolton and Gregory 1999;
Graham-Taylor 2009).
Increased sunlight reaching the water body due to
the destruction of the lake’s natural canopy cover and
the increase in available nutrients provided ideal condi-
tions for the invasive weed Bullrush (Typha orientalis) to
establish and choke the waterbody of Lake Claremont
(Froend and McComb 1994; Bolton and Gregory
1999). The accumulation of Typha spp. in a wetland
can lead to an increased abundance of mosquitoes by
providing the larvae suitable refuges from predators
(Dale and Knight 2008). The previously described
flooding of low-lying areas across the Perth region also
created much larger areas of nutrient and organic mat-
ter rich standing water, which also helped to facilitate
the breeding of mosquitoes (Graham-Taylor 2009).
With high numbers of mosquitoes swarming through
the rapidly urbanising environs of Perth, the itch from
their bites and concern about the spread of diseases
such as malaria and yellow fever created both commu-
nity outcry and professional demands for mosquito con-
trol programs (The West Australian 25 November 1929,
7; Bolton and Gregory 1999; Graham-Taylor 2009).
As part of ‘The War’ on mosquitoes, a Council
officer and/or local residents initially introduced exotic
Carp (Cyprinus carpio) and later Mosquito Fish
(Gambusia holbrooki) in an effort to reduce the number
of larvae in the lake (The West Australian 30 May 1934,
5; Bolton and Gregory 1999; White and Pyke 2011).
The release of Gambusia proved ‘ecologically disas-
trous’ as these fish preferred to feed on the indigenous
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mosquito eating fish and the eggs of native crustaceans,
frogs and fish that actually predated the mosquito lar-
vae (Mees 1977; White and Pyke 2011).
In the opening decades of the last century, a
perceived/actual decline in edible fish stocks in the
Swan-Canning Estuary became a major concern for
both amateur and commercial fishers (The Daily News
19 August 1922, 5; Serventy 1938). While likely causes
for this depletion included over fishing [an estimated
1.5 million red mullet (Upeneichthys vlamingii) were
netted in the Swan River estuary in 1937 alone] and
predation of eggs and fry by introduced Gambusia,
community and media blame focused on the local spe-
cies of cormorants (Serventy 1938; White and Pyke
2011). In a natural behaviour that was likely to pre-
date European colonisation, each day hundreds and
possibly thousands of black (Phalacrocorax carbo), little
black (Phalacrocorax sulcirostris) and little pied cormo-
rants (Microcarbo melanoleucus) would fly between the
river estuary and the surrounding wetlands, including
Lake Claremont (Western Mail 7 November 1929, 45;
Sedgewick 1944; Serventy 1948). They would roost
and breed in the canopy of the wetland native vegeta-
tion. These local movements of the cormorants were
interpreted as foraging flights to the river to feed on
fish (The West Australian 24 June 1930, 5; Serventy
1938). People then speculated that if they ate fish at
the river then they must have also been predating carp
and the Gambusia introduced to reduce the mosquito
plagues around the wetlands (The West Australian 24
June 1930, 5; Bolton and Gregory 1999). While
evidence showed that cormorants ate very few of the
edible fish stocks and none of the introduced Carp or
Gambusia, shooting programmes were run to reduce
the number of birds (The West Australian 24 June
1930, 5; Serventy 1938). Subsequently individuals and
organised hunting parties shot cormorants at Lake
Claremont and left the carcasses to putrefy in the lake
(The West Australian 24 June 1930, 5; 1 July 1930, 16;
17 May 1933, 8).
By the late 1930s, the amount of nutrients entering
Lake Claremont and other Perth wetlands from
fertiliser and animal faecal runoff, leaching from sani-
tary landfill sites and rotting organic material had
exceeded the natural filtration and sequestration pro-
cesses of lake ecosystems, resulting in the emission of
noxious odours from the wetlands (Bekle and Gentilli
1993). The stench that arose from the exposed black
Figure 3 Views across Lake Claremont looking east when Evans and Sherlock (1950) were writing about the dead
Melaleuca stumps (left) and the comparable views in 2016. The lower pair of photographs shows the view from the top of
the Quindalup Dune on the western side of the lake
Source: Historical photographs are courtesy of the Freshwater Bay Museum
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sediment of the drying Lake Claremont was a topic of
discussion at Claremont Council meetings (The West
Australian 15 June 1938, 7). The high nutrient levels
also caused toxic algal blooms, resulting in anaerobic
water conditions, which resulted in outbreaks of botu-
lism that infected waterbirds visiting the lake causing
several episodes of mass bird deaths (The Beverly Times
22 June 1957, 22; Haynes et al. 1998).
Lake to landfill site
Rapid urbanisation around the lake after World War II
along with the swarms ofmosquitoes and emission of un-
pleasant odours resulted in plans to fill and ‘beautify’ the
flooded areas around the lake for the purposes of recre-
ation and sport. The ‘Feilman Plan’ for recreational de-
velopments around the lake was adopted in 1954 (The
West Australian 23 July 1954, 5). The first stage of the
Feilman Plan resulted in reclamation of 1.8 hectares of
the water body for playing fields, the construction of an
‘island’ bird sanctuary planted with exotic trees and
shrubs, and the clearing of Banksia woodland on the
western side of the lake to establish a drive-in cinema
(Haynes et al. 1998). Likemost other Perth metropolitan
councils around this time, the Town of Claremont began
‘reclaiming’ Lake Claremont by using it as a landfill
waste site with the swampy margins on the southern,
eastern and northern sides of the lake used for this pur-
pose (Scott 1958; Lund and Martin 1996; Haynes et al.
1998). Documentation about the amount and types of
waste disposed of at the landfill site is extremely sparse.
For example, an unverified urban legend persists that
the Australian Army buried an armoured tank some-
where at the site. Our research has established that fill-
ing of the lake with a combination of sand and urban
waste (Figure 4) occurred from the mid-1950s (Scott
1958) until the early 1970s (Haynes et al. 1998).
Completion of the Feilman Plan became economi-
cally unviable by the late 1960s and the plan was
scrapped (Haynes et al. 1998) and the landfill area east
and north of the lake was converted to golf courses and
planted with non-local ‘native’ plants and exotic trees
(Bunny and Ruiz-Avila 1995; Haynes et al. 1998). A
par three course on the southeast corner of the lake
opened in the late 1960s and the long-hole golf course
opened in the early 1970s. At one point, the long-hole
course had 18 holes, but this was later reduced to nine
holes. While the par 3 course continues to operate,
the Town of Claremont Council closed the long nine-
hole golf course (hereafter referred to as ‘the golf
course’) on 1 July 2009 (Pearce 2009).
A consequence of developing the golf course was that
near continuous irrigation of the turf maintained artifi-
cially high water levels and surface water on the lake
(Lantzke and Lantzke 1998). While the level of irriga-
tion provided a drought refuge that attracted waterfowl
to Lake Claremont, dissolved fertiliser from the golf
course continued to pollute the lake water (Lantzke
and Lantzke 1998; Haynes et al. 1998). This prompted
further algal blooms and bird deaths from botulism from
the 1970s through to the 1990s (Haynes et al. 1998).
Reversing 160 years of environmental
degradation
Changing community values
Late last century all levels of government and the com-
munity began to appreciate the importance of conserv-
ing the wider natural conditions, wildlife and ecological
services provided by the 20% of wetlands remaining on
the Swan Coastal Plain. The State Government’s Sys-
tem Six Study of 1983 recommended that TOC and
the State Government departments for the environ-
ment collaborate in developing an environmental man-
agement plan for the lake (Haynes et al. 1998). This
gave rise to the community-instigated Lake Claremont
Research Report of 1989; the establishment of the
TOC convened Lake Claremont [Advisory] Committee
(LCAC) in 1991; and the creation of the 1992 Manage-
ment Plan (Haynes et al. 1998). FOLC formed at this
time and assisted by TOC began seed collection, reveg-
etation and weed control in the remnant Banksia and
Eucalypt woodlands on the western side of the lake
(Lantzke and Lantzke 1998).
State Government recognition of the ecological
values of Lake Claremont has occurred at regular inter-
vals since that time. Lake Claremont was gazetted as a
Conservation Category Wetland in 1992 as part of a
programme to protect Swan Coastal Plain wetlands in
the Perth region from urban development (McGinty
1992; Environmental Protection Authority 1993). The
lake and its immediate surrounds were declared a Bush
Forever site in 2000 (Site 220) under a programme to
recognise and conserve remnants of natural vegetation
in the urban fabric and this declaration was reaffirmed
in 2010 (GWA 2000a 2000b; WAPC 2011). The cover-
age and level of protection for native vegetation sur-
rounding the lake further increased with its listing in
the Environmental Protection Act 1986 (WA): Environ-
mental Protection (Environmentally Sensitive Areas) No-
tice 2005. That declaration prevents the deliberate and
inadvertent removal of native vegetation by active
clearing or allowing activities that degrade the quality
of the vegetation (Department of Environmental Regu-
lation 2014). Most recently, WAPC (2013) identified
Lake Claremont as one of the most significant Conser-
vation Category Wetlands in the greater Perth area.
Among the few wetlands that remain in the earliest
urbanised suburbs west of the Perth central business
district and north of the Swan River estuary, only Lake
Claremont and Herdsman Lake have both Bush For-
ever and Conservation Category Wetland status
(Zelinova and Oh 2013).
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Policies and on-ground projects instigated through
the Lake Claremont Advisory Committee, TOC and
FOLC through the late 1990s and early part of this
century complemented these State Government
initiatives. Examples include the conservation and
restoration actions relating to the lake and regional
local government projects. For example, the Lake
Claremont Policy Reviews of 1998 and 2007 (also
referred to as the 2010 Lake Claremont Management
Plan) have guided conservation and restoration
efforts within the lake and nature space remnants to
the west (Haynes et al. 1998; North Metro Conservation
Group 2007a).
Restoring the water balance
Collaborating as the Western Suburbs Regional
Organisation of Councils (WESROC), several local
government authorities (LGAs) in this area imple-
mented the ‘Regional Strategy for the Management of
Stormwater Quality’ in June 2002 to promote the at
source recharge of the superficial aquifer (cited in
Simpson 2010). Participating LGAs switched from
discharging stormwater to ocean and estuary outfalls
to more natural local infiltration at source via soak wells
and detention basins and within wetlands such as Lake
Claremont (Simpson 2010).
Following a wet period from 1914 to 1968, which con-
tributed to the urban flooding we report above, there has
been a drying trend in southwest Western Australia with
stepwise decrease in the rainfall, surface runoff and
aquifer recharge and changes in the seasonal rainfall
pattern (Horwitz et al. 2009; Sommer and Horowitz
2009; Smettem et al. 2015). This drying has coincided
with regional scale over extraction from the superficial
aquifer to maintain sports fields and domestic gardens
and this has resulted in water levels in Lake Claremont
returning to pre-European colonisation levels (Lantzke
and Lantzke 1998; Grose and Hedgecock 2006; Sommer
and Horowitz 2009). Localised infiltration under the
WESROC Stormwater Management Plan has helped
to stabilise groundwater levels and the quality of
stormwater runoff that infiltrates into Lake Claremont,
re-establishing a hydrologic cycle that more closely
represents conditions that existed prior to European col-
onisation (Lantzke and Lantzke 1998; Simpson 2010).
With the decline in winter rainfall predicted to continue
into the second half of this century, additional action on
urban environmental water management will be
Figure 4 The northwest corner of Lake Claremont as a landfill site in the late 1950s or early 1960s with views looking
southeast (top) and southwest (lower) and the comparable views in 2016 showing the balance between natural area
restoration and recreation
Source: Historical photographs are courtesy of the Freshwater Bay Museum
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required to maintain Lake Claremont and its wildlife
(Andrys et al. 2016; Ogston et al. 2016).
Restoring native vegetation
TOC began to remove the T. orientalis beds that had in-
vaded the shallower northern and western sections of
the lake in 2007. The staged removal of T. orientalis from
the lakebed allowed the planting and natural regenera-
tion of local native sedges and reeds, such as
Bolboschoenus caldwelli, Baumea articulata, Juncus
kraussii and Juncus pallidus (Figure 5). The next major
enhancement of the area’s ecological value followed clo-
sure of the golf course. Guided by the Lake Claremont
Parkland Concept Plan 2010, TOC and FOLC have
worked to revegetate the wetland buffer and the Banksia
and Eucalypt woodland on sections of the former golf
course (http://friendsoflakeclaremont.org/; TOC 2011).
Prior to the closure of the golf course, the nature
space at Lake Claremont comprised 15.7 hectares of
the lake and 2.4 hectares of Banksia and Eucalypt
woodland on the western side of the lake (Haynes
et al. 1998; Zelinova and Oh 2013). At this time, the ma-
jority of the 21 hectares of the public open space
around Lake Claremont was covered with a mix of ex-
otic turf, exotic trees and primarily out of area Euca-
lypts (North Metro Conservation Group 2007b). The
extensive environmental conservation and restoration
works carried out at Lake Claremont since the golf
course closed has improved the condition of the rem-
nant woodlands and established indigenous riparian
and woodland vegetation on almost 10 hectares along
the wetland buffer and previously turfed areas. FOLC
volunteers coordinate, fund and perform the infill
planting of remnant nature space, replanting of a wet-
land buffer zone around the lake and reconstruction
of the Banksia and Eucalypt woodland at the northern
end of the lake (http://friendsoflakeclaremont.org/).
The TOC coordinates and funds site preparation,
Figure 5 Lake Claremont from degraded resource to nature conservation area. These photographs taken at the northern
end of the lake show its journey from the early 1950s until 2016. The upper pair of images show Lake Claremont from the
northern boundary of the Town of Claremont. In the 1940s–1950s the lake extended all the way to the boundary of the town
(top left). Dead Melaleuca stumps and invasive Typha can be seen in the foreground and a small amount of landfill can be
seen in the background. Today, the northern end of Lake Claremont is completely filled and permanently dry with a mix of
conservation plantings and turfed public open space (top right). The lower images are taken on the lakebed looking south
sometime in the closing decades of the twentieth century (left) and in 2016 (right). The tall trees on the horizon in the early
photograph can just be seen on the horizon near the middle of the 2016 photograph to the right of the foreground Eucalypt
Source: Historical photographs are courtesy of the Freshwater Bay Museum
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fencing of revegetation sites and weed control in natu-
ral areas at the lake (Head et al. 2016). Quarterly sur-
veys by skilled bird watchers from FOLC show that
after several years of nature space restoration around
the lake the number of bird species observed has almost
doubled from 54 species to 96 species (TOC nd). The
findings of Lee et al. (2013) suggest that improved envi-
ronmental conditions resulting from the restoration
works has enabled the establishment of species that
had previously been locally extinct.
Contribution to urban liveability
The continued population growth of Perth has meant
that much native vegetation and wetlands have been,
and continue to be, lost to urban development. At least
85% of the Banksia woodlands of the Swan Coastal
Plain were cleared by 1986 and as previously men-
tioned at least 80% of the wetlands destroyed
(Hercock 1997; DEP 2004). As we previously noted
and in line with global trends, attitudes are changing
and patches of remnant vegetation across the Swan
Coastal Plain have been reserved as natural public
open space over the last few decades (WAPC 2011).
These nature spaces provide important links to native
ecosystems and despite often being small in size, these
urban remnants make an important contribution to
biodiversity conservation (Crosti et al. 2007). Utilising
higher quality natural areas is important if residents
of Perth are to avoid the ‘extinction of experience’
for the natural world (Miller 2005; Soga et al. 2015).
The ‘extinction of experience’ simply states that the
loss of neighbouring species endangers our experience
of nature (Pyle 2003). For example, if younger genera-
tions do not experience the personal benefits of natural
areas or only experience degraded natural areas, then a
cycle of disaffection can happen with disastrous conse-
quences for the conservation of nature, and inevitably,
further degradation of natural areas (Pyle 2003; Soga
et al. 2015).
Community engagement associated with the devel-
opment of the Lake Claremont Parkland Concept Plan
2010 and the Town’s most recent perception survey
demonstrate the high level of importance the commu-
nity places on the management of the Lake Claremont
parklands and community satisfaction with ongoing
management of the area as a mixed-use conservation
and recreational space (TOC nd; Catalyse 2014). Post-
ings on blogs and social media sites such as www.
feathersandphotos.com.au, Instagram and Trip Advisor
show that both residents of the greater Perth metropol-
itan area and international tourists are visiting Lake
Claremont to enjoy the experience it offers. The range
of activities enjoyed by visitors include bird watching,
coffee and cake at the café, cycling, dog walking,
exercising, planting native vegetation, sunbathing and
walking. Such visitor activities provided for by the lake
environs help to connect people with nature.
There is an increasing body of evidence that nature,
especially in the form of urban nature space, contrib-
utes to improvements in physical and mental health,
cognitive ability or function, general wellness and reli-
gious or spiritual outlook (Fuller et al. 2007; Thompson
et al. 2012; Keniger et al. 2013; Bratman et al. 2015;
Shanahan et al. 2015a). Benefits for the Claremont
community that can arise from visiting the lake include
a greater appreciation and affinity for natural vegeta-
tion and wetlands; improved condition and aesthetics
in nature spaces; additional environmental services,
such as reduction in local heat island effect, sequestra-
tion of carbon and filtering of atmospheric contami-
nants; and an enhanced sense of community, social
inclusiveness and vitality within the TOC. An addi-
tional benefit to property owners in the area of Lake
Claremont is the measurable increase in the value of
properties, as a result of being situated near a high-
quality nature space associated with a wetland
(Tapsuwan et al. 2009).
We caution that despite the clear benefits of restor-
ing and sustainably managing urban wetlands, there
may however be some individuals and groups who
would like to modify what they perceive to be ‘undevel-
oped’ greenspaces and nature spaces (Elands et al.
2015; Mackenzie and Williamson 2015). Such people
lobby for these nature spaces to be converted to more
structured recreational purposes (dog exercise areas,
playgrounds or sporting fields), for the development
of infrastructure to support those actives (e.g. car parks,
cafes and club rooms) or to make these nature spaces
more ‘attractive’ or ‘secure’ (Shanahan et al. 2015b;
Goode 2015). Thus for effective environmental man-
agement it is important to appreciate that there will al-
ways be contrasting political and community
viewpoints. This sets the scene for the need for well in-
formed community liaison and effective lake manage-
ment. For example, at the conservation end of the
spectrum, management objectives would highlight re-
tention and restoration of native vegetation and the res-
toration of pre-European colonisation hydrological
processes. The lake however has a complex history of
human usage and is increasingly valued as a mixed-use
community resource, so a balance needs to be struck
between conservation, cultural and recreation values.
An example of the tensions we describe above is that
a major aspect of recreation in nature spaces is the po-
tential crushing and/or trampling of native vegetation.
In general, plant communities that are subject to re-
peated trampling tend to be poorer in species and less
structured as only the tolerant plant species persist
(Santoro et al. 2012; Mason et al. 2015). Trampling na-
tive vegetation can also facilitate weed invasion and
can make vegetation more prone to ‘dieback’ from
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plant pathogens such as Phytophthora spp. because of
damage and stress (Pickering and Hill 2007). Such ex-
amples pose significant management issues when facili-
tating human use, while minimising damage to remnant
vegetation and the ecological values that make these
urban nature spaces appealing places to visit. A possible
additional complication is that people from western
societies perceive attractive and safe nature spaces to
be an open type of habitat characterised by few trees
interspersed within open grasslands and permanent
waterbodies with contoured banks (Giblett and Webb
1996; Shanahan et al. 2015b) rather than the denser
Banksia and Eucalypt woodlands and shrub-dominated
woodlands and seasonally dry wetlands that are
indigenous to the Swan Coastal Plain (Beard 1989;
Giblett and Webb 1996).
Notwithstanding such management complications,
the restoration and protection of Lake Claremont and
surrounding nature space in recent decades has resulted
in the creation of a valuable community resource. The
challenge now is to manage increasing recreational ac-
tivity while providing for an improved native ecosystem
that delivers nature focused visitor experiences. Jones
and Newsome’s (2015) exploration of Perth as one of
the world’s most liveable cities highlighted that
environmental services and urban biodiversity such as
the nature space and wetland of Lake Claremont make
a significant contribution to the liveability of urban
environments in Australia and elsewhere.
Lake Claremont in an international context
Quality of the environment and connection to nature is
a growing issue for urban communities in both
developed and developing nations (Fuller et al. 2007;
Mackintosh and Davis 2013; Bouddha et al. 2015;
Gandy 2015). Recognised for their conservation value,
environmental services, beneficial health effects and
their social value in reconnecting residents and visitors
with nature (Silva et al. 2007; Keniger et al. 2013;
Mackintosh and Davis 2013), naturally functioning
and non-degraded and/or restored urban wetlands can
be considered symbols of a city’s environmental health
and liveability (Jones and Newsome 2015; Shanahan
et al. 2015b). Despite their acknowledged importance
to humankind, the quality of urban wetlands continues
to be degraded by drainage, exploitation of flora and
fauna, filling for ‘development’, over extraction of
groundwater and pollution of aquifers and surface
runoff (Ehrenfeld 2000; Skurray et al. 2012; Depart-
ment of Environment 2013; van Asselen et al. 2013).
As a result, wetlands are among the most threatened
ecosystems on our planet with at least 50% of the
world’s wetlands being lost during the last century and
most of that damage has occurred in the past 50 years
(Mackintosh and Davis 2013; Davidson 2014). Heavily
modified for recreation and sporting activities and/or
left unmanaged as ‘conservation areas’, Perth’s remnant
urban wetlands are a microcosm of the pressures
experienced by wetlands globally. Lake Claremont how-
ever demonstrates that with informed policy settings,
active engagement and participation of the community
and appropriate management by local authorities, this
degradation can be reversed with enhanced environ-
mental and social values being observed within less than
two decades.
International perspectives show that recognition of
the importance of remnant wetlands, such as Lake
Claremont, for the liveability of the surrounding urban
environment is increasing globally. For hundreds of
years wetlands located within and adjacent to
urbanising settlements in China were important sites
for flood control, food production, silkworm cultiva-
tion, ecosystem services and connecting with nature
(Jia et al. 2011; Shi et al. 2015). Despite their impor-
tance to local communities, such wetlands have been
heavily degraded and in some cases almost totally lost
as a result of the explosive development and densifica-
tion of urban areas that China has realised in the last
30 years or so (Jia et al. 2011; Li et al. 2014; Shi et al.
2015). Recently China’s urban planners have begun to
recognise the importance of the role that the environ-
mental, cultural and social values of nature spaces in-
corporating wetlands play in enhancing the liveability
of Chinese cites (Jia et al. 2011; Li et al. 2014; Shi
et al. 2015). Degraded wetland remnants in cities across
China are being protected, restored and improved so
urban residents can once again appreciate the values
that were enjoyed by their ancestors (Shi et al. 2015).
Specific examples of these transformations are the wet-
lands and rivers located in central Beijing (Jia et al.
2011), Taihu Lake between the cities of Nanjing and
Zhenjiang (Li et al. 2014) and the ‘Mulberry-sided’ pol-
ders and fish ponds of HemuWetland in Hangzhou (Shi
et al. 2015).
The native ecosystems of urban wetlands in Europe
and the Middle East are also being restored to enhance
ecosystem services and to provide urban residents with
opportunities to recreate in nature. For example,
Salminen et al. (2013) report that at Nummela in
Finland, an important feed stream for Lake Enäjäru,
had degraded to the point of being an open drain under
the pressure of urban development. After the stream
was reconstructed to control flood waters, natural vege-
tation regenerated, water quality improved and the area
was landscaped to provide recreational opportunities
for visitors who occupy nearby residential develop-
ments. Community action to replant natural vegetation
has transformed a heavily modified and commercially
exploited urban wetland at Ras Al Khor in Dubai (Ryan
et al. 2012). Ras Al Khor is in the upper reaches of
Dubai Creek, which was extensively dredged and
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industrialised from the 1960s to the 1980s to support
the rapid urbanisation of Dubai. Ryan et al. (2012) note
that the trial and error revegetation efforts that began
with a small group of community members in 1985 is
now so successful that the wetland, which is now
surrounded by modern densely urban Dubai, is an inter-
nationally recognised flamingo breeding sanctuary and
ecotourism destination.
Conclusion
This account of the environmental history of Lake
Claremont demonstrates that a degraded urban
wetland and nature space can be restored to become
an important native ecosystem in the urban fabric.
Moreover, our narrative indicates that significant
progress can be made in expanding ecological compo-
nents and natural values within a relatively short pe-
riod. Prior to June 2009, greenspace around Lake
Claremont comprised 21 hectares of public open space
planted with exotic plant species and primarily used as
a golf course with 2.5 hectares of degraded eucalypt
and Banksia woodland nature space on its western
side. The 15-hectare lakebed was choked with the
invasive plant T. orientalis. The total bird community
at that time consisted of 54 species. After 10 years of
restoration effort, the former 21 hectares of golf
course open space has been reduced to a 12-hectare
mixed-use recreational greenspace managed to reduce
impacts on the native ecosystems via fertiliser manage-
ment, reduced irrigation and weed control. The
remaining 9 hectares is now a newly created wetland
buffer comprising eucalypt and Banksia woodland.
The remnant woodland on the western edge is much
improved, mainly through weed control and restora-
tion planting of mid-storey species. T. orientalis has
been completely removed from the lakebed and a
mix of naturally regenerating and planted local native
sedges and rushes flourish and the native tree M.
rhaphiophylla is re-establishing. The site bird list now
totals 96 species.
With the appropriate policy and management set-
tings and strong community involvement Lake Clare-
mont and the surrounding nature space has been
restored to become a significant site for both the con-
servation of flora and fauna within the city and for res-
idents and visitors to connect with nature while
undertaking a range of recreational activities. Further-
more, the presence of wetlands and nature space like
Lake Claremont in the urban fabric enhances the live-
ability of the surrounding city by offering a convenient
way for residents and tourists to connect with the natu-
ral environment along with the attendant physiological,
psychological and social benefits.
We also wish to emphasise that every wetland has its
own story and the case presented here is an edifying
account of changing values leading to restoration and
an ongoing vision for an in-city nature conservation
and recreational resource. While we are confident that
local government and community will strive for contin-
ual improvement of ecological conditions, the future is
not likely to be free of challenges. As previously men-
tioned, one threat that might arise is a conflict of opin-
ion arising out of contrasting political and community
views. To counter such threats the continued viability
of the FOLC group is essential. Dhakal (2011), how-
ever, notes the effectiveness of such groups is depen-
dent on continual financial support and an economic
environment that threatens funding could negatively
impact the important environmental work that friends
groups undertake. Such work includes responding to
pollution and vegetation damage threats arising from
the local urban environment, government and commu-
nity monitoring of environmental conditions, and re-
storing the lake environment to more natural
conditions.
A more intractable challenge for the future is the
possible impact of a drying climate, a process operating
at the wider landscape scale. Semeniuk and Semeniuk
(2013) provide an account of drying climate threats to
wetlands in the Perth region. Potential issues include al-
terations in the period of wetland inundation, lower wa-
ter tables leading to a decrease in water levels, changes
to the boundaries of wetlands and a possible shift in
plant species composition with encroachment by more
dryland species. Semeniuk and Semeniuk (2013) also
note that the exact nature of such changes is dependent
upon local scale environmental conditions. Erwin
(2009) considers the impact of climate change on vari-
ous wetlands in the global context especially in regard
to changes in the quality and quantity of water that de-
fines the ecological functioning of a wetland. Erwin
(2009) also makes the point that such climate-induced
changes will make the restoration of a particular wet-
land a more complex task.
While city planners and land managers would find
some threats, such as climate change, very difficult to
respond to, this local scale case study adds to the grow-
ing body of work that identifies and describes the grow-
ing importance of wetlands and nature spaces in urban
landscapes and provides a clear example of what local
communities can achieve when supported at the local
government level.
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